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The  present  status  of  the  accelerator  prograr.  at 
the  Australian  National  University  was  descrihed  recently  in 
a colloquium  given  by  Prof.  E.  W.  Titterton  (Canberra)  at 
Uni vers i ey  Col lege , London. 
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he  major  program  at  present  involves  the  construc- 
proton  synchrotron  which  v.'ill  produce  energies  in 
of  10  - 15  5ev.  The 'design  of  this  accelerator 
ons  trained  by  th.e  following  practical  consider- 


ation 


(1)  Une  limit  of  the  pov;er  that  can  be  installed 
for  some  time  is  1.E5  megavvatts. 

(2)  There  is  on  hand  a 132"  magnet  which  was 
originally  intended  for  a synchrocyclotron. 

(3)  The  building  available  has  a maximum  width 
of  some  40  feet. 


V/ith  these  constraints  in  mind  it  has  been  decided 
to  use  the  132"  magnet  as  a homopolar  generator  to  power  an 
air-core  synchrotron.  Considerable  time  was  spent  in  the 
evaluation  of  the  possible  use  of  strong  focusing  in  this 
accelerator  but  it  v/as  finally  decided  that  the  advantages 
would  not  be  v/or  th  the  effort  involved. 


Tne  rotating  part  of  the  homopolar  generator  will 
be  fo'ur  steel  discs  132"  in  diameter  each  weighing  22  tons. 
T\/o  of  the  discs  will  rotate  in  each  of  the  opposite  direc- 
tions and  the  elec tr o.motive  force  of  all  four  will  be  placed 
in  series.  At  the  start  of  the  excitation  of  the  acceler- 
ator the  hinctic  energy  in  the  four  discs  will  be 
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supplied  to  the  accelerator 
V/heu  exei  tat  ion  of  the  acce 

sarsed  hy  Gtartin-j  jets  of  liquid  sodiura  at  the  edge  and 
center  of  the  discs,  the  current  in  the  circuit  is  zero  and 
so  no  difficulty  is  anticipated  at  this  point.  Tne  steci 
in  -ho  r.agnot  for  the  generator  weiglis  IdOO  tons  and  the 
coils  consist  of  about  30  tons  of  aluainum  supplied  with  a 
central  hole  for  water  cooling  in  1000  ft  lengths. 


The  rsagnctic  field  for  the  accelerator  will  he 
supplied  by  an  air-corc  coil  of  cross  section  as  shovni  in 
the  accdiapanying  figure. 


The  circular  cross  sections  are  appr oxir.a ted  by  a 
turns  of  cable.  There  will  be  four  quadrant: 
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crater.  Tne  energy  storage  in  the  field  v;ill  be 

this  energy  will  approxir.atc 

:art  of 


\.'ith  r.:axir.un  current  (i) 

energy  stored  in  the  hon;opolar  discs  before  the  s' 
the  excitation  of  the  accelerator  field.  The  radius 
curvature  of  the  quadrants  will  be  19  ft. 
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The  tine  required  for  acceleration  will  be  1,25 
onds;  however,  because  of  the  lov/  installed  power  of  1.2 
awatts,  the  repetition  rate  can  only  be  1 pulse  in  3 
utee.  It  is  not  planned,  because  of  possible  sv/itching 
fieultiea,  to  feed  the  energy  in  the  nagnetic  fide  of 
accelerator  back  into  the  discs  of  the  honopolar  gener- 


ator. 
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7',\c  32"  r.'*anr.ci  is  now  being  used  in  the  construction 
of  an  0 i'.ev  cyclotron  v/nicn  is  is  planned  to  use  as  the  in- 
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u \t  so  Ou  a lar^c  pa^so  01  c ar roau  will  o 0 a va  1 .. a o * c a aa  rr*ay 
.-0 o uwO'.A  ^4*0  ^rouon  a y .i^iirou*  Oi*«  w<.  x p>.**sa  o.»x y 

every  0 r:.:r.atcs  it  is  very  desirable  to  r;al:o  tac  total  c';arce 
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Cfacr  accelerators  at  Carkberra  include  a l.Z  Idev 
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c nr  0 c r on  ^ './.x  1 c n is  a ^ pr  e s c n t in  ope  rati  cn  at  r .ar  v/e  ^ x ^ \/ 1 1 * 
very  shortly  be  r.oved  to  Cunberrs  v/herc  it  will  be  put  into 
operation,  according  to  present  plans,  by  January  195d. 
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The  Low  Tarr.per a ture  Group  oJ  the  Physical  Society  of 
~et  w'i  sh  Gcr.T.an  scientists  active,  in  this  field  at 
cen.  early  in  May.  At  this  rseeting  Prof.  £.  Justi  and 
Lauta  (Sraunschv/eig ) discussed  some  recent  results 
help  to  explain  the  previously  reported  discrepancies 
su:5erc  onducting  transition  temperatures  of  different 
s of  niobium  nitride.  It  appears  that  the  pure  sub- 
has  a superconducting  transition  temperature  between 
d I60K.  7^e  transition  ooint  increases  upon  the  addi- 


of  very  small  amounts 


:allic  impurities. 


iments  molybdenum  and  tungsten  were  added  in  various 
ts  up  to  lb  atom  per  coat.  In  accordance  with  the  pre 
results  in  Justi 's  laboratory,  such  impure  samples  ca 
;ransition  temperatures  as  high  as  23°K. 
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ouc  ;)ar  agraa'a  IDr . A.  :I,  Cooke  (Oxford)  discussed  recent 
vations  on  tn.o  pari.:i'.Cignc  t ic  s uscepti  bl  i i ty  of  oxygen  in 
1 olatr.ratcs  dov/n  to  waich  suggest"  tnat  at 'low 

ratures  tao  nolccuies  of  oxygen  are  hindered  in  tl'.ci: 
ion.  The  preparation  and  properties  of  various  cuinol 
rasv.3  have  been  actively  pursued  in  different  iabora- 
s in  Oxford  during  the  past  few  years  (cf.  c.g.  ESI.'  o, 
foO)}.  Curing  crystallization  foreign  raoleculcs,  such 
ygen,  can  be  trapped  in  holes  in  the  claahrate  laatice 
hose  trapped  rsolcculcs  appear  to  behave  like  a free  gas 
ore  tcripe r a tur e • *ne  susceptibr  *i  ties  v/cre  zacasured  oe  — 
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speciraens  in  the  entire  ter.peraaure  range  and. agreed  within 
exper  ir.ontal  error  v/i  th  the  calculated  susceptibility  of 
C io  - 0**2  down  to  ZOK. 


PEE  xE-AC 71 VI  T/  CF  P::Tr:R.AC5XE  VH  TH  FREE  RADICALS 


The  kinetics  of  the  addition  of  t-butyl  radicals  to 
anthracene  and  some  of  its  sicipie  derivatives  is  being  in- 
vestigated by  Dr.  £.  C.  Kocyiaan  and  his  collaborators  (Shell 
b oratories,  Acr.s  ter  dan) . The  addition  occurs  in  the  9 and 
positions  and  the  rate  of  the  reaction  can  be  conveniently 
follo\/ed  by  :.'.cans  cf  LV  spec  tr  ophotone  try,  since  it  involves 
W..0  w*Sc»^.>pecirance  Oj.  tii^  ^harci^ter.Suic  s«ron^  .^..Ui.r4.4ce. .e 
abserption  band.  The  reactions  are  perforz.'.ed  on  solutions  cf 
C.5  ng  of  the  arc.uatic  in  Z5  cc  cyclohexane  and  the  prcaucts 
are  of  the  type  R.AR  and  PwAAR,  where  R and  A.  stand  for  the  t- 
butyi  group  and  for  the  anthracene  skeleton  respectively. 


The  novel  coapound,  2, R’ -azoisobutane,  v/hich  was 
recently  shc-.;n  to  be  a convenient  source  of  t-butyl  radicals 
(cf.  Rcc.,  72,  11  (1953)),  is  being  used  to  great  advantage 
in  these  studies. 

The  reactivity  of  the  9 and  10  positions  in  three 
antb.raaone  derivatives,  cc.upared  to  those  of  anthracene  as 
o.*e  Suw.i^c^rd,  .^re  as  «oxl o\'/s  z 


)'(0 


iT.  t.'.r 


9,  lO-r.'.othyl  anthracene 
9**wn^oro  i^n  av^one 


0.08 


0.08 


'I'hcae  rocults  agree  well  with  predictions  based 
:hor  on  calculations  of  the  delocalization  energy  or  on 
; free  Valence  nu..jjers.  Analogous  experiments  nov/  in 
> gross  on  azulenos  and  other  non-alternating  hydrocarbons 
. 1 permit  a choice  between  these  two  theoretical  treat- 


;-;fA3  CP  :.:r<i::C'  op  vppk.'s  v/itp  cyclopapappips 


of  carbon  atoms  was  recently  investigated  by  Prof.  V/.  dost 
anc  Y.r . Brand  (Gottingen).  It  is  of  interest  that  they 
find  a temperature  dependence  in  both  of  these  systems 
•j.'.lc'r.  is  great  enough  to  enable  one  of  them  to  pass  frc.m 
exothermic  to  endothermic  heats  of  mixing. 


e heat  of  mixing  of  tv/o  binary  systems  consist- 
-•raffin  and  a eye  ioparaffin  with  the  same  number 
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A twin  calorimetric  technique  was  used,  v/i  th  a 
seal  in  the  mixing  cham.ber,  similar  to  that  de- 
recently  by  G.  Scatchard.  Vigorous  stirring  is 
out  by  rotation-oscillation  of  the  calorimeters 
outside  over  3180°  arcs.  Tne  tvlo  systems  investi- 
re  equimolar  mixtures  of  n-heptane  and  methyl  cyclo* 
and  n-decane  v/i  th  trans-decal  in.  Tne  temperature 
vesti  gated  so  far  is  0°  - G-0^.  The  decane  system 
ermic  to  the  extent  of  8 cai/mole  at  O^C,  passes 
zero  at  15°C  and  is  endothermic  with  5 cal/mole  at 
he  points  for  the  heptane  system  lie  on  a parallel 
line  appr oxima te ly  10  cal/mole  more  exothermic, 
tern  would  thus  show  no  heat  of  mixing  at  about 


Since  the  early  classic  werh  of  G.  1.  Taylor  on 
. >e  e n er ^ y adored  ^n  aa^c—  va.  .^e..  (liOwals,  a *. a.i.o e r a*  . n — 
vesti  gators  have  studied  this  proble:/.  a;orc  intensively 
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I’ofir.vid  toe  ha  i rues  v/aich  have  been  subsecucatiy 
co\'e-oacu«  -•'vii.  a I'cceriu  lecture  ao  tr*e  lastituuo  oi 
I'eculs  ia  Leauoa,  Do.  V.'.  hoas  ( Tr  ibophysics  Laboratory, 
Me Ibour ac ) described  his  research  over  the  past  three 


The  fuadar.eatal  air.  of  tiie  Austraiiaa  v/orlc  is 
to  lavest  irate  t.'.o  c \/crivcc  state  aaci  detcrriiae  tac 
roles  played  by  various  lattice  defects  such  as  inter- 
stitial atca.s,  vaca:\cies,  dislocations,  and  staciving 
I'aul-s.  Mi'.e  stored  oacr>jy  ricas urer.ents  arc  eventually 
to  bo  suppl  croon  ted  by  X-ray  diffraction  studies  of  the 
structure  of  dcfcrrr.cd  roetal  utilisino  t'r.e  approach  and 
^ee^inrc ues  ee v e loped  oy  v eroaoh  ano  vVarren* 

in  the  stored  energy  study  Boas  has  used  the 
d r 1 f V- r e n 1 1 a.  1 t.aer.oal  analysis  rietncd  v/nereby  tv/o  spec*  — 
r*Ct*s , one  ci.^noc^Xed  and  *iie  u^ae*  da*  or  mo  c,  c*ie  *ieotea 
a constant  rate  but  r'.aint^inea  at  a smaii  constant  eit  — 
*ero>^oc  *•>  kfOtOpcroi^uiea  *i*e  c* m oun^  o*  ei.Cou«  *oo*  Od»o*  iiy 

uit *s  \^04>s*o**w  te*r>peraturc  ^**xeaence  *s  reo^*** y «**easUi  ed 
and  provides  a means  of  determining  the  stored  energy. 
Boas  emphasised  the  extrcrr.e  exper  im.enta  i difficulties  in 
this  v.’uri-:;  for  example,  the  tvo  thermocouples  (one  con- 
ncctec  to  each  specimen)  must  be  identically  arranged  in 
the  apparatus  otherwise  a spurious  "energy"  v/ili  be 

iT;C  ^ 3 oir  C C • 


Mnc  first  experiments  were  conducted  on  copper 
deformed  in  torsion  sc  that  the  results  might  be  compared 
with  those  of  Tap'ior  as  a preliminary  check.  As  would  be 
expec  v#ed  ^.le  amou n^.  o*  s ^oreo  one.  gg^  ...c.^ecisec*  v.'*  i..  u.ie 
amount  of  cold-worit  imposed,  and  the  temperature  at  which 
this  energy  vras  released  decreased  \:1  th  increasing 
amounts  of  deformation.  Surpr : s ingly,  however,  the 
values  for  the  stored  energy  were  about  one-b.alf  those 
r*ea  oy  iay*wr.  **urt no r rcscai*c>.  ci*sv**osce  the  ^aow 
this  discrepancy  is  based  on  differences  in  the 
chtmicai  composition.  In  tb.e  .“.ustralian  experiments, 
copper  containing  O.OCCd°/o?  differed  significantly'  from 
that  \;l  J.\  C.OCBl^/oP;  Llie  form.er  has  a higher  rccrystal- 
liaation  temyM:;' a.  f.irc  and  therefore  a iiighvir  tempera  turc 
mt'.'.  the  energy  is  released.  Analysis  of  the  ma- 
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icarlft  fur  Tierosycaolocxe , Dr.  r'ranz  von  Sauer  and 


tto  Koehler,  Doolonicai  Institute,  University  of 
Kr e X bur g , uertiar.y,  have  recorded  at  regular  intervals  the 
songs  01  birds  reared  in  isolation  so  tnat  tney  do  not  at 
any  tine  i.ear  the  sounds  produced  by  other  birds.  Analysis 
of  t'ne  recordings  shous  that  the  different  birds  of  t'ne 
sar.ie  species  all  cevo.op  the  sane  calls,  .-.s  age  increases 
tne  sor.,gs  oecoxie  itore  and  r*ore  cortplexj  tr.e  cevelopnentax 
sec uence  is  smiiar  tor  aix  biros.  .ne  luliy  developed 
songs  of  different  birds  contain  the  sane  elements  and  the 
Oierxents  occur  in  sitiiiar  patterns,  ur.  Sauer  anc  ?r ox  . 
Koehler  point  out  similarities  between  the  developncnt  of 
songs  in  birds  and  the  earliest  stages  of  language  deveiop- 
r.ent  in  the  human  infant. 
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In  a series  of  experiments  on  the  development  of 
the  optoK.Inctic  response  in  the  ciiiclc.  Dr.  George  Birulicw 
and  ....  Simon,  Zoological  Institute,  University  of  I^reiburg, 
'nave  shov/n  that  e.xperience  in  a .normal  lighted  environment 
i.s  -i.portant  i or  tiic  deve  1 opr.iOn t o-  t.'.e  response  oi  ..eau 
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d.nir..L.lc  rccrcu  in  cli».riCr40U3  or  in  u.  noi/koccnccus 
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as  in  vcunonsc  tc  a :.»ovinQ  striated  pattern  are  at 
a ince  uiar  ly  control  led,  i.c.  \;ith  one  eye  covered  a 
rospense  is  elicited  by  rsovement  of  the  pattern  in  either 
dir-^ction.  As  tl.c  chicic  grov/s  older  this  r'esponse  becomes 
iv.ere  and  n.ore  controlled  by  rr.onocular  s titrela  ti  on,  i.e.  by 
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striated  pattern  in 
the  non-sec inQ  eye. 


the  direction  from  the 


rir'''’iT 


Dr.  K.  Hauffe,  fornerly  v;i  th  the  i.'.ax  Planck 
institut  fur  Di senf or schang , Dlisseldorf,  Gerrsany,  is  now 
head  cf  the  solid  state  physics  division  at  the  Central 
Institute  for  industrial  Research,  B 1 indcrn-Cslo,  Norway. 

Br.  H.  Pick  of  Gottingen  has  been  appointed  to  the 
r.ov.'ly  created  Chair  -of  Applied  Physics  at  the  institute  of 
Technology  in  Stuttgart. 

Dr.  B.  V/icke  of  G’dttingen  v/as  honored  v;ith  the 
Prita  Haber  H.cdal  of  the  German  Bunsen  Society  at  their 
recent  annual  general  meeting  in  Bap^reuth. 

Dr.  ?.  C.  Frank  cf  the  H.  K.  Viills  Laboratory, 
Universitp'’  cf  Bristol,  has  been  named  to  a nc\/ly  created 
Chair  in  Physics  at  that  University. 

Dr.  Basil  F.  J.  Schonland,  head  of  the  Bernard 
Price  Institute  of  Geophysical  Research  in  the  University 
of  the  V.'i  tv/atersrand.  South  Africa,  has  been  appointee 
Deputy  Director  of  the  P. tonic  Energy  Research  Estabiish- 
nent  at  Harwell.  Dr.  Schonland  will  assume  his  nev/  po- 
sition tev/ards  the  end  of  this  year. 
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Tne  foliov;ing  reports  have  been  forwarded  to  ONR, 
'..'ashing ton.  Copies  nay  be  obtained  by  addressing  requests 
to  tine  Coirnianding  Officer,  Office  of  Naval  Research  Branch 
Office,  Navy  No.  100,  c/o  Fleet  Post  Office,  New  York,  N.Y. 
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